• inGAP is a National Centre of Research-based Innovation (SFI), appointed by the Norwegian Research Council. • inGAP's vision is value creation in natural-gas processes through rational design of processes and products based on atomistic and mechanistic insight in catalyst and reactor parameters under operative conditions • "inGAP has very successfully developed research on natural gas processing in the international frontline and maintains excellent contacts and technology transfer with partner industries"; -2010 mid-term evaluation of all CRI (SFI) centres. • inGAP's partners include UiO, SINTEF, Statoil, Borealis, Ineos and Halldor Topsøe AS (Denmark).
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• Syngas production for ammonia, methanol/DME, GTL, steam crackers, high-temperature fuel cells • Could save $500 million to $1.3 billion per year in the hydrogen industry if prevented -"Increased industrial productivity by enabling machinery to function with fewer maintenance shutdowns. Such savings will become increasingly important as hydrogen is used more as a source of energy " (Argonne national laboratory, US)
• Plant conditions natural gas reforming:
-Reduction of costs is a natural target -Decrease the steam content in the process gas while increasing the overall reformer capacity -Steam/carbon ratio decreased  Risk for metal dusting in heat recovery units will be higher
The thermodynamic driving force  Carburizing atmosphere  High carbon activity (a c >1)
The kinetic control of carbon formation • Adjustment or careful selection of process parameters (T, P, C) • Development of new, metal dusting resistant, alloys • Application of coatings to protect the underlying metal/alloy matrix  (Cr-, Al-surface oxide layer)
• Mixing process gas with low concentration of sulfur compounds (H2S, CS2, (CH3)2S2, etc.)
Our (non-metallurgical) approach
Any better predictive tools for the carbon formation is an immediate cash saver, therefore • Understand the initiation of the carbon formation [Cr] of 0.5%O 2 -in-Ar oxidation at 540 o C for 6h
[Al] of 0.5%O 2 -in-Ar oxidation at 540 o C for 6h
